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The title compound, C 12 H 13 ClN 6 , was prepared by reaction of 4,5-dichloro-7H-pyrrolo[2,3-d]pyrimidine with 2-(1H-imidazol-4-yl)-N-methylethanamine, and the X-ray study confirmed that chloro-substituent in six-membered ring was replaced in the reaction. The exocyclic N atom environment is approximately coplanar with the pyrrolo [2,3-d] pyrimidine [corresponding dihedral angle is 5.5 (1) ], whereas the mean plane of the N-C-C-C link connecting with the imidazolyl ring is almost exactly orthogonal to the plane of the bicyclic system [dihedral angle = 91.6 (2) ]. The imidazolyl plane itself, however, forms a relatively small dihedral angle of 20.8 (1) with the pyrrolo[2,3-d]pyrimidine plane. There are two independent N-HÁ Á ÁN hydrogen bonds in the structure, which link molecules into layers parallel to (103).
Related literature
For the structures of related compounds with the pyrrolo[2,3d]pyrimidin-4-amine bicyclic framework, see: Abola & Sundaralingam (1973) ; Slauson et al. (2008) ; Zabel et al. (1987) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Symmetry codes: (i) Àx À 1 2 ; y À 1 2 ; Àz þ 1 2 ; (ii) x þ 3 2 ; Ày þ 3 2 ; z þ 1 2 .
Data collection: SMART (Bruker, 1997) ; cell refinement: SAINT (Bruker, 1997) ; data reduction: SAINT; program(s) used to solve structure: SIR97 (Burla et al., 2005); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-32 (Farrugia, 1997) and PLATON (Spek, 2009) ; software used to prepare material for publication: WinGX (Farrugia, 1999) .
Supplementary data and figures for this paper are available from the IUCr electronic archives (Reference: DN2525). The title compound, C 12 H 13 ClN 6 , was prepared by reaction of 4,5-dichloro-7H-pyrrolo[2,3-d]pyrimidine with 2-(1H-imidazol-4-yl)-N-methylethanamine, and the present X-ray study confirmed that chloro-substituent in six-membered ring got replaced in this reaction (Fig. 1 ).
5-Chloro
The pyrrolo[2,3-d]pyrimidine system is planar within 0.001 Å, and its least-squares plane, C1/C2/C3/C4/N2/C5/N3/C6/ N1 is almost coplanar with the plane C1/N4/C7/C8, the corresponding dihedral angle being equal to 5.5 (1)° (the maximum deviation of the N4 atom from the latter plane being 0.028 (2) Å). The N4-C8-C9-C10 chain linking the bicyclic system with the imidazolyl group may be considered as approximately planar (within 0.130 Å) and its mean plane is orthogonal to the plane of pyrrolopyrimidine [91.6 (2)°]. At the same time the imidazolyl plane forms a relatively small dihedral angle of 20.8 (1)° with the bicyclic system.
The geometric parameters of pyrrolopyrimidin-4-amine system are similar to those observed in related structures (Zabel et al., 1987; Abola & Sundaralingam, 1973) , although the title compound provides the first structure with no substitution at the N atom in the pyrrole part. The only other structurally studied compound with disubstituted 4-amino-group (Slauson et al., 2008) shows noticeable non-planarity of the environment of the exocyclic N atom.
There are two independent H-bonds in the structure (Table 1) which link molecules into layers parallel to (-1,0,3) plane ( Fig. 2 ).
Experimental
To a mixture of 4,5-dichloro-7H-pyrrolo[2,3-d]pyrimidine (119 mg, 0.63 mmol) and [2-(1H-imidazol-4-yl)-ethyl]-methylamine (79 mg, 0.63 mmol) dissolved in 2-propanol (1 ml) was added di-isopropyl-ethylamine (0.12 ml, 1.1 eq). The reaction was heated at 80°C for 18 hrs. The solvent was removed and the reaction purified on Si-NH 2 (6% MeOH/EtOAc); product was isolated as colorless solid, 48 mg (27% 
Refinement
All H atoms were placed in geometrically calculated positions (C-H 0.97 Å for methyl, 0.98 Å for methylene, 0.94 Å for aromatic CH-groups; N-H 0.87 Å) and included in the refinement in riding motion approximation. The U iso (H) were set to 1.2U eq of the carrying atom [1.5U eq for methyl H atoms]. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq C1 −0.0192 (4) 0.58232 (11) 0.29931 (10) 0.0283 (4) 0.0414 (9) 0.0262 (9) 0.0291 (9) −0.0002 (7) −0.0047 (7) 0.0041 (7) C4 0.0457 (10) 0.0258 (9) 0.0344 (10) −0.0026 (7) −0.0026 (7) 0.0009 (7) C5 0.0339 (8) 0.0264 (9) 0.0277 (9) 0.0022 (7) −0.0018 (6) −0.0023 (7) C6 0.0470 (10) 0.0275 (9) 0.0297 (10) 0.0045 (7) −0.0016 (7) 0.0042 (7) C7 0.0680 (13) 0.0322 (11) 0.0498 (14) 0.0004 (10) −0.0272 (10) 0.0014 (9) C8 0.0321 (8) 0.0318 (9) 0.0389 (10) −0.0054 (7) −0.0013 (7) −0.0069 (8) C9 0.0321 (8) 0.0321 (9) 0.0366 (10) −0.0037 (7) −0.0003 (7) −0.0046 (8) C10 0.0294 (7) 0.0277 (9) 0.0311 (9) 0.0024 (6) −0.0005 (6) −0.0029 (7) C11 0.0395 (9) 0.0298 (9) 0.0323 (10) 0.0011 (7) −0.0025 (7) 0.0004 (7) C12 0.0386 (9) 0.0283 (9) 0.0376 (11) −0.0030 (7) −0.0036 (7) −0.0024 (8) N1 0.0408 (8) 0.0250 (7) 0.0327 (9) 0.0002 (6) 
